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The  present  standard  is  propagated  for  paint  and  lacquer  materials  and  estab¬ 
lished,  the  method  for  determining  the  resistance  of  paint  and  lacquer  coatings 
under  atmospheric  conditions. 


The  application  of  the  method  is  specified  in  the  standards  and  technical 
specifications,  which  take  into  account  the  technical  specif ictions  imposed  on 
paint  and  lacquer  materials. 


1.  General  Specifications 


1.1  Tests  are  carried  out  on  atmospheric  platforms,  located  in  industrial, 
nonindustrial  and  maritime-coastal  regions  under  different  climatic  conditions: 
moderately  continental,  tropical,  subtropical  and  Arctic. 


1.2  Atmospheric  platform 

1.2.1.  An  atmospheric  platformi  should  be  located  outside,  on  the  roof  of  a 


building  or  on  the  ground  and  is  equipped  with  special  stands. 

1.2.2.  The  stands  should  be  manufactured  from  a  material,  which  does  not 
effect  the  coatings  being  tested,  and  should  be  established  on  the  atmospheric 
platform  so,  that  the  shadow  of  one  stand  does  not  fall  on  another. 

The  design  of  the  stand  should  ensure  free  drainage  of  water.  Plates  with 

coatings  on  the  lower  series  of  stands  are  attached  at  a  height  of  not  less  than 

0.5  m  above  the  roof  and  not  less  than  1  m  above  the  ground. 

1.2.3.  Plates  with  paint  and  lacquer  coatings  are  mounted  on  the  stands  at 

an  angle  of  45°  to  the  horizon,  with  the  face  side  to  the  south. 

1.2.4.  The  test  conditions  of  the  plates  with  coatings  on  the  atmospheric 

platform  should  be  characterized  by  the  average  annual  composition  of  the  surround¬ 
ing  air  and  the  following  meterological  data,  which  are  received  monthly  from  the 
state  meteorological  stations  or  from  a  meteorological  point  at  the  atmospheric 
platform: 

the  temperature  in  °C  (average,  minimum,  maximum);  the  amount  of  precipita¬ 
tion  in  am; 

the  number  of  days  with  precipitation  (rain,  snow); 
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the  number  of  days  with  a  relative  humidity  in  %:  of  100-90;  90-70,  70  and 
lower; 

the  intensity  of  solar  radiation  (average  and  maximum)  in  cal/cm^*min  and  the 
number  of  hours  of  sun; 

the  average  wind  speed  in  m/s  and  its  direction; 

the  air  pressure  (average)  in  mm; 

the  number  of  acute  climatic  changes  and  their  character  (hail,  typhoon,  etc.); 

the  pH  of  the  precipitation; 

the  air  pollution  (for  example,  the  content  of  SO^,  CO^,  dust) 


1.3.  PLATES  FOR  TESTING 

1.3.1.  Plates  with  dimensions  of  210  x  297;  210  x  143  and  150  x  350  mm  are 
employed  for  the  atmospheric  testing  of  paint  and  varnish  coatings: 

metal  plates  from  pickled  steel  0.9-1  mm  thick  in  accordance  with  GOST  1386- 
47  or  in  accordance  with  GOST  8075-56: 

metal  plates  from  sheet  annealed  and  pickled  steel  0.9-1  nm  thick,  with  a 
drawing  depth  of  8. 2-9. 9  mm; 
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vooden  plates  from  hardwood  and  softwood  lumber  with  a  moisture  of  9-13%, 
and  10-15  mm  thick; 

concrete  plates,  i.  e. ,  cement-sand  (the  ratio  of  cement,  not  lower  than  grade 
400  and  white  river  sand  Is  1  t  4) ; 

vibratory-compacted  concrete  plates  (1.5  s)  15-20  mm  thick. 

1.3.2.  In  the  case  of  special  testing  it  is  permissible  to  use  plates  from 
other  materials,  not  indicated  in  the  present  standard. 


2.  Preparation  for  Testing. 

2.1.  The  steel  plates  are  cleaned  with  a  sandblasting  or  a  shot-blasting 
device  or  manually  with  brushes  of  with  with  sandpaper.  After  cleaning,  the 
plates  are  washed  with  a  solvent  of  the  light  benzine  type  and  then  dried.  The 
cleanliness  of  a  plate  after  cleaning  and  washing  is  check  with  a  cotton  tampon, 
which  should  remain  clean.  If  the  metal  plates  are  coated  with  mineral  oil,  then 
before  mechanical  cleaning  they  are  degreased  with  a  solvent  (white  spirit,  ben¬ 
zine,  etc.). 

Between  the  time  of  the  finishing  of  the  cleaning  and  the  beginning  of  the 
painting  of  the  plates  it  is  necessary  that  4  h  pass  with  the  condition,  that  the 
plates  are  located  at  20±2°C  and  at  a  relative  air  humidity  of  65±5%,  or  in  a  desic¬ 
cator. 

In  testing  special-purpose  materials  the  plates  can  be  prepared  in  accordance 
with  the  specifications  established  in  the  standards  currently  in  effect  or  the 
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specifications  for  the  paint-and-varnish  material  being  tested,  and  when  specifi¬ 
cations  are  absent  -  in  accordance  with  special  instructions. 

The  backside  and  the  faces  of  the  metal  plates  arepainted  and  this  affords 
anticorrosion  protection. 

2.2.  The  wooden  plates  should  be  planed  and  smoothed  with  sandpaper.  When 
necessary,  additional  requirements  for  the  preparing  of  wooden  plates  for  testing 
can  be  indicated  in  special  instructions.  The  back  and  the  sides  of  the  wooden 
plates  should  be  protected  against  the  penetration  of  moisture. 

2.3.  The  back  and  the  sides  of  concrete  plates  should  be  protected  gaainst  the 
penetration  of  water. 

2.4.  Paint-and-varnish  materials  to  be  tested  are  applied  to  the  plates  and 
dried  in  accordance  with  the  mode,  established  for  them  in  the  standards  and  speci¬ 
fications  currently  in  effect,  affirmed  in  the _ established  order. 

2.5.  After  the  application  and  the  practical  drying  of  the  paint-and-varnish 
material  the  plates  with  the  coating  are  held  for  not  less  than  seven  days  in  a 
chamber  at  20±2°C  at  a  humidity  of  65±5%.  Before  the  exposure  the  measurement  of 
of  the  initial  luster  of  the  coating  is  conducted  on  the  appropriate  instrument. 
Then,  identification  marks  are  applied:  in  the  lefthand  corner  -  the  sequence 
number  is  applied;  in  the  rlghthand  corner  -  the  date  on  which  exposure  began  is 
applied. 


2.6.  A  control  sample  of  the  coating  is  simultaneously  prepared  on  a  plate 


with  dimensions  of  150  x  60  mm  for  subsequent  comparison  with  the  coating  being 
tested.  The  control  sample  is  stored  in  a  closed  container  at  20±2°C  and  at  a 
relative  humidity  of  65±57«. 

2.7.  The  order  of  exposing  the  plates  with  the  coating  on  the  atmospheric 
platform. 

2.7.1.  When  placing  and  fastening  plates  with  the  coating  on  the  stands  it 
is  necessary  to  observe  the  following  conditions: 

the  contact  of  plates  with  one  another  and  metal  with  metal  is  not  permitted; 

the  stability  of  the  fastening  components  to  the  effects  of  the  atmosphere 
(the  absence  of  corrosion); 

the  absence  of  points  with  conventrated  mechanical  load. 

2.7.2.  In  zones  with  a  moderately  continental  climate,  it  is  recommended, 
that  the  plates  with  the  coating  be  exposed  in  the  March  April  period,  and  in 
tropical  climate  zones  and  in  the  Far  North  -  it  is  recommended  that  they  be 
exposed  for  the  entire  year. 

2.7.3.  For  testing  on  the  atmospheric  platform,  not  less  than  three  identical 
plates,  simultaneously  painted  with  one  and  the  same  paint-and-varnish  material, 
should  be  exposed. 

2.8.  For  each  sample,  exposed  on  the  atmospheric  platform,  a  chart  is  filled 

out,  which  is  compiled  in  the  form,  indicated  in  appendix  1. 
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3.  Conducting  the  Testing 

3.1.  The  order  of  the  inspection  of  the  plates  vith  the  coating. 


3.1.1.  The  plates  with  the  coating  are  inspected  in  dispersed  daylight  in  a 
chamber  vith  windows  facing  north.  The  inspection  is  carried  outby  not  less  than 
two  men. 


Inspection  periods: 

during  the  first  three  months  -  once  a  month; 

during  the  subsequent  months  up  to  two  years  -  once  every  three  months; 

in  each  of  the  subsequent  four  months  -  once. 

3.1.2.  During  the  inspection,  the  degree  of  chalking  of  the  coating  is  pri¬ 
marily  determined,  after  which  507.  of  the  surface  of  the  plate  with  the  coating  is 
washed  with  warm  water  (not  warmer  than  30° C)  with  a  soft  sponge  and  is  then  air 
dried. 

When  necessary,  the  plates  with  the  coating  are  washed  with  a  37.  soap  solution 
and  rinsed  with  water. 

During  the  subsequent  inspections,  the  same  part  of  the  surface  of  the  plate 


with  the  coating  is  washed. 


3.1.3.  During  the  Inspection  of  the  coatings,  requiring  maintenance,  the 
washed  surface  of  the  plate  with  the  coating  is  polished  (treated  with  polishing 
water  -  a  thin  aqueous  emulsion  of  a  fine  abrasive  used  for  polishing). 

3.2.  DETERMINING  AND  CHECKING  THE  STABILITY  OF  A  COATING  UNDER  ATMOSPHERIC 
CONDITIONS 

3.2.1.  During  the  inspection  of  the  plates  with  thecoatings,  various  types 
of  breakdowns  of  the  palnt-and-varnish  coating,  indicated  in  appendix  2,  are  dis¬ 
tinguished. 

3.2.2.  The  degree  of  breakdown  is  expressed  in  percents  of  the  total  area  of 
the  plate  with  the  coating.  The  percent  of  breakdown  of  the  surface  of  the  paint- 
and-varnish  coating  is  determined  in  the  following  manner:  a  small  plate  of  trans¬ 
parent  material  (organic  glass,  celluloid,  etc.),  on  which  a  grid  with  square  cells 
with  sides  of  10  mm  is  applied,  is  placed  over  the  washed  surface  of  the  plate  with 
the  coating  and  the  number  of  squares,  in  which  one  or  another  type  of  destruction 
is  observed,  is  counted.  The  small  transparent  plate,  placed  over  the  plate  with 
the  coating,  shouls  be  small  than  it  in  width  and  length  by  10  mm. 

The  destruction  of  the  surface  of  the  paint-and  varnish  coating  (X)  is  cal¬ 
culated  in  percents  with  the  following  formula 

X  «  -2l_  .  ioo, 

a 

where: 

is  the  number  of  squares,  in  which  one  or  another  type  of  destruction  is 


observed; 


n  is  the  number  of  squares  on  the  small  transparent  plate. 

3.2.3.  The  results  of  the  inspection  are  recorded  on  a  chart,  compiled  in  the 
form,  indicated  in  appendix  3. 

3.2.4.  The  stability  of  the  paint-and-vamish  coatings  are  determined  with 
respect  to  the  decorative  form  and  the  protective  properties. 

3.2.5.  The  stability  of  the  decorative  form  of  the  coating  under  atmospher¬ 
ic  conditions  is  determined  in  accordance  with  a  five  number  scale,  presented  in 
Table  1,  and  the  determination  of  the  protective  properties  *  in  accordance  with 
an  eight  number  scale,  presented  in  Table  2,  and  are  designated  respectively  with 
Roman  and  Arabic  numbers. 

3.2.6.  If  any  one  type  of  breakdown  is  observed  on  a  coating,  then  the  coat¬ 
ing  is  assigned  a  number,  which  corresponds  to  this  type  of  breakdown. 

3.2.7.  If  several  types  of  breakdown  are  observed  on  a  coating,  to  which 
different  numbers  correspond,  then  a  lower  number  is  assigned  to  the  coating 

3.2.8.  The  stability  of  a  coating  under  atmospheric  conditions  is  designated 
by  two  numbers,  for  example,  IV.  7. 
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Key:  1  -  Types  of  Breakdowns;  2  -  Numbers;  3  -  Loss  of  luster  in  %;  4  -  Color 
change;  5  -  Bronzing;  6  -  Whitishness;  7  -  Contaminant  containment;  8  -  Up  to; 

10  -  Hardley  noticeable;  11  -  Insignificant;  12  -  Significant;  13  -  Intense; 

14  -  Complete  loss  of  basic  color;  15  -  Absence;  16  -  Significant.  Spots  in  places* 
17  -  Intense.  Spots  over  the  entire  surface;  18  -  Intense.  Spots  over  the  entire 
surface. 


10. 


Tabl*. 2 


//  OicyTcme 


mm 

_ _ _ : _ _ _ _ _ _ : _ ^V1 

6 

CxaOoe 

iO 

OTcytCTiHe  If 

f  Tp«d»Ru  hah  no- 
nepxnocTnue  cctkr, 
BHAHMHC  npH  12- 

xptnoM  yiuaw- 

IM 

5 

Hc3HBRH- 

Te^bHoe 

tx 

Oicymaw  ff 

TpBWHHM  RaSTHo- 
■epxnocTRue  c«trh, 
■nAHMue  neaoopy- 
RcennuM  ’  rjitaoM, 

ao  5%  noHepxHo- 

CTM 

4 

Cponiiec 

'3 

OtcyTCTBHe 

To  we,  ao  25%f 
nOBepxHOCTH 

„  u 

3 

3na  mu - 
Tim  Mine 

Bepxricro  cjioh 
Ao  5%  nosepxHo- 
crti 

'? 

,P 

rpewHHw  hah  no- 
BepxHocTHbie  cet- 
kh,  BHAHMue  ire- 
BoopyweHHbiM  r.ia- 
30m,  ao  50%  nn- 
BepxHocTH.  TAy6o 
KHe  TpeQlHHbl  AO 
5%t  noBOp.XHOCTH 

2 

Cn.TMinc 

/r 

-  /f 

ilo  npocae'iiiaa - 
win  rpyiiTa  hah 
no.i,io>KKii  AO  10% 
none  px  iioc  Til 

cswiiic 
50%  noBcpxiiocTii. 
TpCIltHHH  AO  t0% 
flOBPDX  MOCTH 

1 

0*lCllb 

C  11.1b  MOO 

/fo 

To  me,  cbmiiip 

10%  llOBOpXHOCTII 

Mto  me,  r.iyOoKBC 

tpeillllHM  CBUU1P 

1  10%  tioBepxiioCTH 

OrcyrcTMe 


Kev  to  Table  -  contd.  21  -  contd.  -  surface;  22  -  Cracks  or  surface  networks, 
visible  with  the  unaided  eye,  up  to  50%  of  the  surface.  Deep  cracks  over  up  to  5% 
of  the  surface;  23  -  The  same,  over  more  than  50%  of  the  surface.  Cracks  over  up 
to  10%  of  the  surface;  24  -  The  same,  deep  cracks  over  more  than  10%  of  the  sur¬ 
face;  25  ~  Of  the  upper  layer  over  up  to  5%  of  the  surface;  26  -  From  the  primer 
or  from  the  base  over  up  to  10%  of  the  surface;  27  -  The  same,  over  up  to  more  than 
10%  of  the  surface;  28  -  Eruption  over  up  to  25%  of  the  surface.  Bubbles  over  up 
to  5%  of  the  surface.  29  -  Eruption  over  more  than  50%  of  the  surface.  Bubbles 
OV«r  up  to  10%  of  the  surface.  31  -  The  same,  bubbles  over  more  than  107.  of  the 
surface.  32  -  Individual  points.  33  -  Over  up  to  5%  of  the  surface.  34  -  Over 
up  to  10%  of  the  surface.  35  -  Over  more  than  10%  of  the  surface. 


Appendix  1 


Sample  No. 


1.  Name  and  formula  of  material  being 
tested. 

2.  Where  obtained. 

3.  Purpose  of  the  work. 

4.  Purpose  of  the  material. 

5.  What  material  is  it  recommended  to 
replace. 

6.  Plate  material. 

7.  Method  of  cleaning  the  plate. 

8.  Painting  technology: 

drying  temperature  in  °C. 
drying  time  in  min  (h) . 
thickness  of  layer  in  ai. 
number  of  layers, 
method  of  application. 

9.  By  whom  the  work  was  done. 

10.  Date  of  the  beginning  of  the  exposure. 

11.  Date  of  the  end  of  the  exposure. 

12.  Preparation  of  the  samples  before 
inspection  (washing  with  water, 
polishing,  etc.). 


Atmospheric  platform 
city 

Height  above  sea  level. 
Meteorological  data  (in  accordance 
with  paragraph  1.2.4.). 
Characteristics  of  the  composition 
of  the  surrounding  air. 


Appendix  2. 

Tvnes  of  Breakdowns  of  a  Paint-and-Varnish  Coating 

Loss  of  luster.  Loss  of  luster  is  one  of  the  Indices  of  the  initial  stage 
of  the  breakdown  of  the  surface  layer  of  a  coating  as  a  result  of  photochemical 


12. 


processes.  Loss  of  luster  is  determined  with  the  sld  of  a  photoelectric  brightness 
meter  or  visually  by  comparison  with  a  control  sample. 

Change  in  color.  A  change  in  the  color  of  paint-and-varnish  coating  (whiten¬ 
ing,  darkening,  yellowing)  occurs  as  a  reault  of  photochemical  processes.  The 
degree  of  the  color  change  in  a  coating  being  tested  is  determined  with  the  aid 
of  photoelectric  colorimeters,  spectrophotometers  or  visually  by  comparison  with 
a  control  sample. 

Bronzing.  Bronzing  occurs  as  the  result  of  the  migration  of  pigment  and  is 
characterized  by  the  appearance  of  an  iridescent  tarnish  on  the  surface  of  the 
paint-and- varnish  coat ing . 

Whitishness.  Whitishness  is  a  deposit  on  the  surface  of  a  coating,  formed  as 
a  result  of  physicochemical  processes  and  the  effect  of  moisture.  In  its  initial 
stage  vhitlshne88  is  removed  by  treating  with  polishing  water. 

Contamination  containment.  Contamination  containment  is  the  ability  of  a 
paint-and-varnish  coating  to  retain  on  its  surface  mechanical  contaminants,  which 
are  not  removed  by  washing  water. 

Chalking.  (Figures  1-4).  Chalking  is  the  the  surface  breakdown  of  a  pigmented 
paint-and-varnish  coating,  which  takes  place  as  a  result  of  photochemical  processes 
and  is  accompanied  by  the  formation  of  free  pigment  particles,  which  are  easily 
removed  from  the  surface. 

The  degree  of  chalking  is  determined  by  the  character  and  the  «®ount  of  pig 


freely  separated  from  the  surface  of  the  coating  by  rubbing  with  a  cloth  (flannel) 
black  -  for  light-colored  coatings,  and  white  -  for  dark-colored  coatings. 

The  following  types  of  chalking  are  distinguished: 
hardly  noticeable; 

insignificant  -  upon  rubbing  with  a  cloth  the  color  and  the  luster  of  the 
coating  are  immediately  restored; 

significant  -  in  colored  coatings  it  is  accompanied  by  intense  fading, 
and  upon  rubbing  with  a  cloth  the  color  and  the  luster  of  the  coating  are  restored 
intense  -  upon  rubbing  with  a  cloth  the  color  and  luster  are  restored  with 
great  difficulty. 

The  degree  of  chalking  of  a  coating  is  also  determined  by  the  Kempf  method 
by  an  impression  of  the  chalking  layer,  taken  by  means  of  a  special  instrument 
on  photographic  paper. 


Pig.  4. 


(Pig*  5  and  6).  Weathering  Is  the  process  of  the  breakdown  of  a 
coating  at:  a  result  of  erosion,  which  causes  wearing  of  the  upper  layer  of  the 
;  coating,  rhe  greatest  degree  of  weathering  is  characterized  by  the  baring  of  the 

1  primer  or  the  metal  (or  another  base). 

i 

i 


Pig,  5. 


Li 
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Cracking  (Fig.  7-10).  Cracking  is  the  consequence  of  the  loss  of  mechanical 
strength  by  a  coating  as  a  result  of  its  aging.  In  this  case,  cracks  and  networks 


<A  A 


Fig.  8. 


Fig.  9. 
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Fig.  11 


Fig.  14. 


Eruption  (Fig.  15)  and  bubbles  (Fig.  16-18).  Eruption  and  bubbles  form  on 
the  surface  of  a  coating  mainly  due  to  the  effect  of  moisture  and  Its  penetration 
under  the  film. 


Fig.  15. 
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Pig.  18. 


Corrosion. (Fig.  19-22).  The  appearance  of  corrosion  on  the  surface  of  a 
coating  'attests  to  the  breakdown  of  the  painted  metal.  The  presence  or  the  absence 
of  subfilm  corrosion  is  determined  by  removing  the  coating  at  several  sites  only 
upon  completion  of  the  exposure  or  upon  expiration  of  the  guarantee  period  of 
of  the  weatherproof  coating. 


Fig.  19. 
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Fig.  22. 
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1  ”  Dete  of  inspection  (number,  month,  year)  and  evaluation  In  rating 

2  -  Type  of  breakdown;  3  -  Loss  of  luster;  A  -  Change  in  color;  5  - 
6  -  Whitishness;  7  -  Contaminant  retention;  8  •  Chalking;  9  -  Wea- 

10  “  Cracking;  11  -  Bubbles,  eruption;  12  -  Corrosion. 


25. 


DISTRIBUTION  LIST 


DISTRIBUTION  DIRECT  TO  RECIPIENT 


ORGANIZATION 

microfiche 

A205 

DMATC 

1 

A210 

DMAAC 

2 

B344 

DIA/RDS-3C 

9 

C043 

USAMI I A 

1 

C509 

BALLISTIC  RES  LABS 

1 

C510 

AIR  MOBILITY  R&D 

1 

LAB/FIO 

C513 

PI CAT INN Y  ARSENAL 

1 

C535 

AVIATION  SYS  COMD 

1 

C591 

FSTC 

5 

C619 

MIA  REDSTONE 

1 

D008 

NISC 

1 

H300 

USAICE  (USAREUR) 

T 

POOS 

DOE 

1 

P050 

cia/crs/.add/sd 

2 

NAVORDSTA  (50L) 

1 

NAS A/N  ST- 44 

1 

AFIT/LD 

1 

LLL/Code  L-389 

1 

NSA/121 3/TDL 

2 

ORGANIZATION  MICROFICHE 

E053  AF/INAKA  1 
E01?  AF/RDXTR-W  1 
E403  AFSC/INA  1 
E404  AEDC  1 
E408  AFWL  1 
E410  ADTC  1 

FTD 

CCN  1 
ASD/FTD/  NIIS  3 
NIA/PHS  1 
NIIS  2 


1 


FTD- ID (RS ) T-0905-79 


